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英文要旨
タイトル Choice of strategic variables by relative prot maximizing rms in oligopoly
著者 Atsuhiro Satoh and Yasuhito Tanaka
所属 Faculty of Economics, Doshisha University
This paper studies the choice of strategic variables by rms in a symmetric oligopoly
in which each rm produces dierentiated goods and maximizes its relative prot
that is the dierence between its prot and the average prot of the other rms. We
consider a two stage game such that in the rst stage the rms choose their strategic
variables, quantity or price, and in the second stage they determine the values of their
strategic variables. We show that the choice of strategic variables is irrelevant in the
sense that the equilibrium quantities and prices are the same in all rms whichever
each rm chooses in the rst stage, so any combination of strategy choice by the rms
constitutes a sub-game perfect equilibrium in the two stage game.
JEL Classication No. D43, L13.
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2 モデル
n ???????????????n ???????n  2 ???????????
??????? (dierentiated goods)????????1?? m??? m?????
?????????????????????????????? m + 1?? n???
n m??????????????????????????????????m? 0
4
?????????n  m???????? i????????????? xi ???? j
????????????? xj ????????? i?j ?????????? pi?pj ?
???
????????? i????????????? (xk; k 6= i)??????????
?????????? (pj)????????????????? (xi)????????
????? j ??????????????? (xi)????????????????
?? (pl; l 6= j)?????????????????? (pj)????????????
????????c > 0????????????????????????????
?????? i??????? j ?????????
pi = a  xi   b
mX
k=1;k 6=i
xk   b
nX
l=m+1
xl; i 2 f1; 2; : : : ;mg; (1-1)
???
pj = a  xj   b
mX
k=1
xk   b
nX
l=m+1;l 6=j
xl; j 2 fm+ 1;m+ 2; : : : ; ng; (1-2)
???????????a?????????????????????a > c????
??b?????????????????????????????????????
?????????????????? 0 < b < 1?????????????????
??????????????????????????????
3 相対利潤最大化のもとでの戦略変数の選択
??????????????????? i???????????????????
???????????????? (1-2)? xi (i 2 f1; 2; : : : ;mg)???????
0 =  @xj
@xi
  b  b
nX
l=m+1;l 6=j
@xl
@xi
; j 2 fm+ 1;m+ 2; : : : ; ng (2)
??????????????????????????????? j ? l ????
@xj
@xi
= @xl@xi ??????????(2)?????????????
0 =  @xj
@xi
  b  (n m  1)b@xj
@xi
:
5
????
@xj
@xi
=   b
1 + (n m  1)b (3)
??????
?????????????????????? i????????????????
??????????????????? (1-1)? xi ???????
@pi
@xi
=  1  b
nX
j=m+1
@xj
@xi
;
@pk
@xi
=  b  b
nX
j=m+1
@xj
@xi
; k 6= i; k 2 f1; 2; : : : ;mg
????(3)????
@pi
@xi
=   (1  b)[1 + (n m)b]
1 + (n m  1)b ;
???
@pk
@xi
=   b(1  b)
1 + (n m  1)b
??????
?? j ????????????????????????????????????
??? (1-1)? (1-2)? pj (j 2 fm+ 1;m+ 2; : : : ; ng)??????
@pi
@pj
=  b
nX
l=m+1
@xl
@pj
; i 2 f1; 2; : : : ;mg; (4-1)
1 =  @xj
@pj
  b
nX
l=m+1;l 6=j
@xl
@pj
; (4-2)
???
0 =  @xl
@pj
  b
nX
l0=m+1;l0 6=l
@xl0
@pj
; l 6= j; l 2 fm+ 1;m+ 2; : : : ; ng (4-3)
??????(4-3)??????? l(l 6= j; l 2 fm+ 1;m+ 2; :::; ng)??????? pj
???????????????????????????????????????
???????? l (l 6= j)??? l0 (l0 6= j; l)???? @xl@pj?
@xl0
@pj
??????? (4-1)
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???????? i ????? @pi@pj ?????????????????(4-1)?(4-2)?
(4-3)?????????????
@pi
@pj
=  (n m  1)b@xl
@pj
  b@xj
@pj
;
1 =  @xj
@pj
  (n m  1)b@xl
@pj
;
0 =  [1 + (n m  2)b]@xl
@pj
  b@xj
@pj
:
???????
@pi
@pj
=
b
1 + (n m  1)b ;
@xl
@pj
=
b
(1  b)[1 + (n m  1)b] ;
???
@xj
@pj
=   1 + (n m  2)b
(1  b)[1 + (n m  1)b]
??????
?? i?????????????? i ?????
i =i   1
n  1
0@ mX
k=1;k 6=i
k +
nX
j=m+1
j
1A
= (pi   c)xi   1
n  1
24 mX
k=1;k 6=i
(pk   c)xk +
nX
j=m+1
(pj   c)xj
35
=
0@a  xi   b mX
k=1;k 6=i
xk   b
nX
j=m+1
xj   c
1Axi
  1
n  1
24 mX
k=1;k 6=i
0@a  xk   b mX
k0=1;k0 6=k
xk0   b
nX
j=m+1
xj   c
1Axk
+
nX
j=m+1
0@a  xj   b mX
i=1
xi   b
nX
l=m+1;l 6=j
xl   c
1Axj
35
????????i ? xi?xj ; j 2 fm+ 1;m+ 2; : : : ; ng; ??????
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@i
@xi
=a  2xi   b
mX
k=1;k 6=i
xk   b
nX
j=m+1
xj   c (5-1)
+
b
n  1
0@ mX
k=1;k 6=i
xk +
nX
j=m+1
xj
1A ;
@i
@xj
=  bxi   1
n  1
0@ b mX
k=1;k 6=i
xk   b
nX
l=m+1;l 6=j
xl + a  2xj (5-2)
 b
mX
i=1
xi   b
nX
l=m+1;l 6=j
xl   c
1A
??????????????????????????????????????
?????????????? xi; i 2 f1; 2; : : : ;mg; ????????? xj ; j 2
fm+ 1;m+ 2; : : : ; ng; ???????????? (5-1)?(5-2)?????
@i
@xi
= a  2xi   c  n  2
n  1b [(m  1)xi + (n m)xj ] ; (6-1)
@i
@xj
=   1
n  1 [a  2xj   c+ (n  2m)bxi   2(n m  1)bxj ] (6-2)
????
????? j??????????????
j =
0@a  xj   b mX
i=1
xi   b
nX
l=m+1;l 6=j
xl   c
1Axj
  1
n  1
24 nX
l=m+1;l 6=j
0@a  xl   b mX
i=1
xi   b
nX
l0=m+1;l0 6=l
xl0   c
1Axl
+
mX
i=1
0@a  xi   b nX
j=m+1
xj   b
mX
k=1;k 6=i
xk   c
1Axi
35
????j ? xj?xl; l 2 fm+ 1;m+ 2; : : : ; ng; l 6= j ??????????????
????
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@j
@xj
= a  2xj   c  n  2
n  1b [mxi + (n m  1)xj ] ; (7-1)
@j
@xl
=   1
n  1 [a  2xj   c  2mbxi   (n  2m  2)bxj ] (7-2)
??????@j@xj ?
@i
@xi
?@j@xl ?
@i
@xj
?????
@j
@xj
=
@i
@xi
+
2(n  1)  (n  2)b
n  1 (xi   xj); (8-1)
@j
@xl
=
@i
@xj
+
nb
n  1(xi   xj) (8-2)
????
??????? i???????????????????????????????
????????????????????????????????????????
??????????? (3)???????????????
di
dxi
=
@i
@xi
+ (n m)@i
@xj
@xj
@xi
=
@i
@xi
  (n m)b
1 + (n m  1)b
@i
@xj
= 0: (9)
??????? j ???????????????????????????????
????????????????????????????????????????
?????????????????????
dj
dpj
=
@j
@xj
@xj
@pj
+ (n m  1)@j
@xl
@xl
@pj
(10)
=   1 + (n m  2)b
(1  b)[1 + (n m  1)b]
@j
@xj
+
(n m  1)b
(1  b)[1 + (n m  1)b]
@j
@xl
= 0:
(8-1)?(8-2)??????
[1 + (n m  2)b]@i
@xi
  (n m  1)b@i
@xj
(11)
=   1  b
n  1 [2(n  1) + (2n
2   2nm  5n+ 2m+ 4)b](xi   xj)
????????(9)?(11)????
@i
@xi
=
n m
n  1 [2(n  1) + (2n
2   2nm  5n+ 2m+ 4)b](xi   xj);
9
@i
@xj
=
1 + (n m  1)b
(n  1)b [2(n  1) + (2n
2   2nm  5n+ 2m+ 4)b](xi   xj)
?????(6-1)?(6-2)??? xi?xj ?????
xi = xj =
a  c
2 + (n  2)b ;
????????????
pi = pj =
(1  b)(a  c)
2 + (n  2)b + c
??????xi?xj?pi?pj ?m???????????????????
i = j = (1  b)

(a  c)
2 + (n  2)b
2
:
???????? m??????????????????????????????
?????????????????????? 1?????????????????
??? 2???????????????????????????? 2???????
???????? (sub-game perfect equilibrium)??????
4 結果についての考察
4.1 非対称な寡占との関係
???????????????????????????????????????
????????????????????????????????????????
?????????? b??????????????????? 2)?????????
???????? 3???????????????????????????
u = a(x1 + x2 + x3)  1
2
(x21 + x
2
2 + x
2
3)  b1x1x2   b1x1x3   bx2x3
b1 ??? 1????????????????b??? 2????? 3????????
??????????????????? 3 ???????????????????
?????????????????????????????
p1 = a  x1   b1x2   b1x3
p2 = a  x2   b1x1   bx3
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p3 = a  x3   b1x1   bx2
??????????????
1 = p1x1   1
2
(p2x2 + p3x3)
2 = p2x2   1
2
(p1x1 + p3x3)
3 = p3x3   1
2
(p1x1 + p2x2)
????????????????????????????????????????
?????
x1 =
(4 + b  2b1)a
8 + 2b  b21
x2 = x3 =
(4  b1)a
8 + 2b  b21
p1 =
a(b21   6b1 + b+ 4)
8 + 2b  b21
p2 = p3 =
a(b21   3b1   2b+ 4)
8 + 2b  b21
???????????????????????????????????????
??????????
x1 =
(1 + b  2b1)a  (1 + b)p1 + b1p2   b1p3
1 + b  2b21
x2 =
(1  b)(1  b1)a  (1  b21)p2 + b1(1  b)p1 + (b  b21)p3
(1  b)(1 + b  2b21)
x3 =
(1  b)(1  b1)a  (1  b21)p3 + b1(1  b)p1 + (b  b21)p2
(1  b)(1 + b  2b21)
???????????????????????????????????????
??????????
~x1 =
(1  b)(2b1 + 3b+ 4)a
8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3
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~x2 = ~x3 =
(4 + 3b  4bb1   2b1   b2)a
8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3
~p1 =
(1  b)(2b21   7bb1   2b1 + 3b+ 4)a
8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3
~p2 = ~p3 =
(1  b)(4 + 3b  6bb1   2b1 + b2)a
8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3
???????????????????????????????????????
?????
x1   ~x1 = 12ab(b  b1)(2b1 + b
2)
(2b21   5bb1 + 2b2 + 2b+ 8)(8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3)
x2 ~x2 = x3 ~x3 =   6ab(b  b1)(2b
2
1   bb1 + 2b)
(2b21   5bb1 + 2b2 + 2b+ 8)(8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3)
p1   ~p1 = 12ab(b  b1)(2bb
2
1   b2b1   2b1 + b2)
(2b21   5bb1 + 2b2 + 2b+ 8)(8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3)
p2 ~p2 = p3 ~p3 = 6ab(b  b1)(2bb
2
1   2b21   3b2b1   bb1 + 2b2 + 2b)
(2b21   5bb1 + 2b2 + 2b+ 8)(8 + 6b  2bb21 + 2b21   b2b1   11bb1   2b3)
???????????b = b1 ?????????????????????????
????????????????????????????????????????
? b 6= b1 ???????????????? b < b1 ???????b? b1 ??????
?????????a?????????????????
x1   ~x1 < 0; x2   ~x2 > 0; x3   ~x3 > 0
p1   ~p1 > 0; p2   ~p2 < 0; p3   ~p3 < 0
??????? a = 10?b = 0:4?b1 = 0:6????
x1   ~x1   0:19; x2   ~x2 = x3   ~x3  0:089
p1   ~p1  0:118; p2   ~p2 = p3   ~p3   0:011
????b > b1 ?????????????????????????????????
?? 1??? 2?3?????????????
???????????????????????????????????????
????????????????????????????????????????
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???????????????????????? (????????)??????
???????????????????????????????????????
(????????) ??????????????????????????????
?????????????????????? (aggressive) ???????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????
???????? x1 ???? p1 ??????????? p2?p3 ????????
????
 @p2@x1  =  @p3@x1  = b1 ?????????? 1 ????? 2?3 ???????
????????????? x2?x3 ???? p1 ???????????????? @p1@x2  =  @p1@x3  = b1 ?????? x2?x3 ????????? p3?p2 ?????????
??
 @p3@x2  =  @p2@x3  = b?????????? 2????? 3????????????
?????
b < b1 ?????? 1???????????????? 2?3??????????
????????? 1??????????????????????????????
??????????? 2?3??????????????????????????
???????b > b1 ???????? 2?3???????????????????
????? 1??????????????????????
b = b1 ????????????????????????????????????
???????????????????????
???????????????????????????????????????
???????????????????????? 3)?
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4.2 ゼロ・サムゲームの観点からの考察
?? i?????? ci(xi)???????????????????????????
???????????
nX
i=1
i =
nX
i=1
24(pixi   ci(xi))  1
n  1
nX
j=1;j 6=i
(pjxj   cj(xj))
35
=
nX
i=1
(pixi   ci(xi))  1
n  1
nX
i=1
nX
j=1;j 6=i
(pjxj   cj(xj)) = 0
????????????????????? n??????????????????
??? i????
i =  
nX
j=1;j 6=i
j
???????????
(5-1)?(6-2)??? (7-1)?(7-2)???? xj = xi ?????????
@i
@xi
=  (n  1)@j
@xi
=  (n  1)@i
@xj
;
@j
@xj
=  (n  1)@j
@xl
=  (n  1)@l
@xj
;
??
@i
@xi
=
@j
@xj
???????????????????
i =  (n  1)j ; j 6= i
??????????? 「ライバル企業の （相対） 利潤を最小化することが自らの利潤を
最大化することになる」?(9)?(10)????
@i
@xi
= 0
??????????
xi = xj =
a  c
2 + (n  2)b
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???????????? 「数量設定企業と価格設定企業が等しい産出量を生産する均衡
が存在し， その産出量は数量設定企業・価格設定企業の数によらない」????????
????????????????????????????
???3???????????????????????????????????
????????????????????????????????????????
??????????? i =  
Pn
j=1;j 6=ij ????? i =  (n   1)j ?????
???????????? 「ライバル企業の利潤を最小化することが自らの利潤を最大化
することにはならない」?????????????????????????????
????2????????????????????
i =  j
????????????????????????????????????????
????????????????????
5 終わりに
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????? Kreps and
Scheinkman (1983) ?????????????????????????????
????????????????????????????????????????
??????????????????Miller and Pazgal (2001)?????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
15
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????? Gibbons
and Murphy (1990)??????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
注
1) ?????????????????????????????????????
???????????????????????
2) ?????????????????????????????????????
??????????? 3 ?????????????? Satoh and Tanaka (2014b)
?????????
3) ???? 2?????????????????????????????????
??????????????????????????Satoh and Tanaka (2014a)??
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